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space Transportation Directorate High Head Unshrouded Impeller Technology 
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This technology is available for transfer to commercial pump 
designers and rocket engine developers 


Background - Typical Turbopump 
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Unshrouded Team Members 
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Baseline Experiment - Impeller Test 
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Baseline Experiment - Test Article Description 
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Baseline Experiment - Efficiency Test Results 





impeller flow/speed ratio 



Advanced Design - 3-D Flow Models 
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Each clearance was analyzed at on- and off-design conditions from 80% to 
1 20% flow 



"§ o 

p 

■2 ° 

° £ 

" = 

« a> 

II 

II 

U)*Z 

© <0 

© o 

© +5 

5 T3 
Q- © 
© = 
■o Q- 
© Q. 

s 

O g 

£ g 


© 

© 

© 


© 

© 

“O 


O) © 

§ ® 

5 ■© 

© o 

© £ 

3 O is 

</) LL -Q 

SG o © 
© .£ 
£ E 


© 

Q. 

£ £ © 

2 O « 

</> £= “O 


© 

c 

E 

© 

© 

"D 

o 

"O 

© 

© 

3 

© 

© 

g 

© 

o 

© 

t: 

3 

© © 
-n D) 

1! 
£ © 
© .Q 

© © 


c o 

o +* 

?1 
^ a 
© a. 
o © 

8>S 

3 O 
© “ 

O .2 

CL © 



■O 

c 

© 

0) 

v— 

3 

O 
-*— > 

c 

o 

o 

o 

o 

o 

0 

3 

(/D 

CO 

© 

Q_ 

© 

O 

© 

T= 

3 

(f) 


CD 

+ 

CD 

O 


© 

■a 

o 


E 


a 

LL 

O 

L. 

O 

;g 

'l. 

O) 

© 

O 

© 

t= 

3 

CO 


o 

o 

CM 

Iff 

+ 


Q. 

< 


geometry velocity vectors for 6+6 design 


Advanced Design - Weight Savings 
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Concept - Unshrouded Turbopump 
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Concept design also included assessment of axial thrust, rotordynamics, weight, and 
impeller stress to ensure a viable concept to advance to an operational turbopump 
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Advanced Experiment - Test Article Description 
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Advanced Experiment - Impeller Test Status 
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